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Epitome 

(57) [Abstract] 

[Objects of the Invention] It aims at offering the manufacturing method 
of the heat exchanger by which low attachment was carried out using 
aluminum with industry top practicability high again or flux useful to low 
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attachment of an aluminum alloy, and this flux, and this heat exchanger 
highly [ the dependability which can control pitting generated in a tube 
and does not generate selective corrosion in the low attachment joint of 
a tube and a fin ]. 

[Elements of the Invention] KF/ZnF2 / AIF3 When a weight ratio is 
expressed with a simple substance compound display, 50/10/40 (d 
points), 46/40/14 (p points), 32/40/28 (s points), 35/30/35 0 points), 
and 40/10/50 (h points) The low attachment flux for aluminum system 
ingredients characterized by being a constituent equivalent to the 
presentation range surrounded by the polygon dpsjk positioned is 
adopted. 
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CLAIMS 
[Claim(s)] 

[Claim 1] By simple substance compound display, they are KF/ZnF2 / 
AIF3. When a weight ratio is expressed, 50/10/40 (d points), 46/40/14 
(p points), 32/40/28 (s points), 35/30/35 (j points), and 40/10/50 (h 
points) Low attachment flux for aluminum system ingredients 
characterized by being a constituent equivalent to the presentation 
range surrounded by the polygon dpsjh positioned. 
[Claim 2] Have the following and it consists of fins produced with the 
brazing sheet which carried out the clad of said outside tension material 
and said lining material to the both sides of said core material at least. 
And said tube and said fin are KF/ZnF2 / AIF3 at least. When a weight 
ratio is expressed, 50/10/40 (d points), 46/40/14 (p points), 32/40/28 
(s points), 35/30/35 (j points), and 40/10/50 (h points) Heat exchanger 
characterized by carrying out low attachment using the low attachment 
flux for aluminum system ingredients which is a constituent equivalent to 
the presentation range surrounded by the polygon dpsjh positioned. The 
tube with which a heat exchange-ed fluid flows the interior made from 
an aluminium alloy Tension material outside the product [ in order to 
promote the heat exchange of a heat exchange-ed fluid and air, are 
prepared between said tubes, and / deer ] made from a core material 
and an aluminum alloy made from an aluminum alloy, and lining material 
made from an aluminum alloy 

[Claim 3] The manufacture approach of a heat exchanger characterized 
by providing the following The tube with which a heat exchange-ed fluid 
flows the interior made from an aluminium alloy In order to promote the 
heat exchange of a heat exchange-ed fluid and air, it is prepared 
between said tubes. And it consists of tension material and lining 
material made from an aluminum alloy outside the core material made 
from an aluminum alloy, and the product made from an aluminum alloy. 
The heat exchanger which consisted of fins produced with the brazing 
sheet which carried out the clad of said outside tension material and 
said lining material to the both sides of said core material at least, In 
case low attachment of said tube and said fin is carried out at least, 
they are KF/ZnF2 / AIF3. When a weight ratio is expressed, 50/10/40 (d 
points), 46/40/14 (p points), 32/40/28 (s points), 35/30/35 (j points), 
and 40/10/50 (h points) Process which carries out low attachment using 
the low attachment flux for aluminum system ingredients which is a 
constituent equivalent to the presentation range surrounded by the 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacturing 
method of the heat exchanger by which low attachment was carried out 
using aluminum or flux useful to low attachment of an aluminum alloy, 
and this flux, and this heat exchanger. 
[0002] 

[Description of the Prior Art] The advantage that face manufacturing 
conventionally the heat exchanger which consists of aluminum or an 
aluminum alloy, and it is non-corrosive to KF-AIF3 Low attachment may 
be carried out using fluoride system flux, such as a system. When 
carrying out low attachment using fluoride system flux, an ingredient 
which carries out zinc spraying in the tube of the heat exchanger which 
especially consists of aluminum or an aluminium alloy for pitting 
prevention, and becomes it from a tube with ** in potential based on the 
sacrifice corrosion effectiveness is adopted as a fin. 
[0003] However, since a actual top is difficult for making potential of a 
low attachment joint into ** in [ fin ] potential when the tube by which 
zinc spraying was carried out is used, selective corrosion may occur in a 
low attachment joint. Especially, in the area where corrosive 
environment is severe, it can also be seen by selective corrosion that a 
fin falls out. However, when the tube by which zinc spraying is not 
carried out is used, it is dramatically difficult to prevent pitting 
generated into tube parts other than a joint with a fin. 
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[0004] For example, JP,61-293699,A is KF-ZnF2. A zinc diffusion layer 
is formed in the material-list side of an aluminum system using the flux 
of a system, and selective corrosion does not occur in a low attachment 
joint by this, namely, it is disclosure of the technique in which it offers a 
reliable heat exchanger. However, at the industrial use low attachment 
ambient atmosphere furnace on actual, since the low attachment nature 
of the above-mentioned disclosure technique is bad, it is unsuitable, and 
an above-mentioned problem is in the situation which is not yet solved. 
[0005] 

[Problem(s) to be Solved by the Invention] Then, this invention makes it 
a technical problem to offer the manufacturing method of the heat 
exchanger by which low attachment was carried out using aluminum with 
industry top practicability high again or flux useful to low attachment of 
an aluminum alloy, and this flux, and this heat exchanger highly [ the 
dependability which can control pitting generated in a tube in view of the 
situation like the above, and does not generate selective corrosion in the 
low attachment joint of a tube and a fin ]. 
[0006] 

[Means for Solving the Problem] As a way stage for solving the above- 
mentioned technical problem, then, by claim 1, i.e., a simple substance 
compound display KF/ZnF2 / AIF3 When a weight ratio is expressed, 
50/10/40 (d points), 46/40/14 (p points), 32/40/28 (s points), 35/30/35 
(j points), 40/10/50 (h points) The low attachment flux for aluminum 
system ingredients characterized by being a constituent equivalent to 
the presentation range surrounded by the polygon dpsjh positioned is 
adopted. 

[0007] Moreover, claim 2, i.e., the tube with which a heat exchange-ed 
fluid flows the interior made from an aluminium alloy, In order to promote 
the heat exchange of a heat exchange-ed fluid and air, it is prepared 
between said tubes. And it consists of tension material and lining 
material made from an aluminum alloy outside the core material made 
from an aluminum alloy, and the product made from an aluminum alloy. It 
consists of fins produced with the brazing sheet which carried out the 
clad of said outside tension material and said lining material to the both 
sides of said core material at least. And said tube and said fin are 
KF/ZnF2 / AIF3 at least. When a weight ratio is expressed, 50/10/40 (d 
points), 46/40/14 (p points), 32/40/28 (s points), 35/30/35 (j points), 
and 40/10/50 (h points) The heat exchanger characterized by carrying 
out low attachment using the low attachment flux for aluminum system 
ingredients which is a constituent equivalent to the presentation range 
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surrounded by the polygon dpsjh positioned is adopted. 
[0008] Furthermore, claim 3, i.e., the tube with which a heat exchange- 
ed fluid flows the interior made from an aluminium alloy, In order to 
promote the heat exchange of a heat exchange-ed fluid and air, it is 
prepared between said tubes. And it consists of tension material and 
lining material made from an aluminum alloy outside the core material 
made from an aluminum alloy, and the product made from an aluminum 
alloy. The heat exchanger which consisted of fins produced with the 
brazing sheet which carried out the clad of said outside tension material 
and said lining material to the both sides of said core material at least, In 
case low attachment of said tube and said fin is carried out at least, 
they are KF/ZnF2 / AIF3. When a weight ratio is expressed, 50/10/40 (d 
points), 46/40/14 (p points), 32/40/28 (s points), 35/30/35 G points), 
40/10/50 (h points) The manufacture approach of the heat exchanger 
characterized by having the process which carries out low attachment 
using the low attachment flux for aluminum system ingredients which is 
a constituent equivalent to the presentation range surrounded by the 
polygon dpsjh positioned is adopted. 
[0009] 

[Function] adopting the above-mentioned configuration as a means — 
by claim 1 , at the time of low attachment, since potential of a low 
attachment joint can be made into ** in [ fin ] potential, in a low 
attachment joint, generating of selective corrosion can be controlled 
from formation of a zinc diffusion layer to an aluminum system material- 
list side. Moreover, pitting generated into tube parts other than a joint 
with a fin can also be controlled. And a response becomes possible 
further at industrial production. Moreover, by claims 2 and 3, potential of 
a low attachment joint can be made into ** in [ fin ] potential, and 
pitting which can control generating of selective corrosion in a low 
attachment joint, and is further generated into tube parts other than a 
joint with a fin can also be controlled now. 
[0010] 

[Effect of the Invention] The manufacturing method of the heat 
exchanger by which can control pitting generated in a tube, and does not 
generate selective corrosion in the low attachment joint of a tube and a 
fin from this, namely, low attachment was highly carried out using 
aluminum with industry top practicability high again or flux useful to low 
attachment of an aluminum alloy, and this flux, and this heat exchanger 
can be offered. 
[0011] 
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[Example] 

(The 1st example) It explains, referring to one example described in 
drawing hereafter, drawin g 1 described about the example of the 
capacitor which is one of the heat exchangers of this invention — it is. 
In drawing, (**) is the outline general drawing of the capacitor which is 
one example of this invention, and, as for a capacitor and 3, 1 is [ a tube 
and 4 ] fins (in addition, although the fin is prepared among some tubes 
in drawing, prepared among all tubes), (b) describes some cross-section 
outline perspective views of the capacitor 1 described in (a), and (c) 
expands a part of cross-section outline perspective view of (b). Here, 
said tube 3 processes it by bending, forms and carries out the seam 
welding of the space section 7, uses it as a tube, and is made into the 
structure where cooling water etc. can flow back said tube 3 interior. 
And said fin 4 consists of a clad plate in which the laminating was 
carried out by the lining material 42 and the outside tension material 43, 
and low attachment of the both sides of a core material 41 is carried out 
by the heights 44 bent in the shape of [ of this fin 4 ] zigzag. In addition, 
6 is a low. 

[0012] First, this invention persons do a detail to below about the flux 
which has examined the above-mentioned trouble wholeheartedly. The 
flux for low attachment of this invention prepared 100g of mixture which 
consists of a mixed rate of KF, y %ZnF2 and 4H2 O, and %(100-x-y) AIF3 
and 3H2 O x%, and used it as mixture by adding water and kneading. 
Then, the flux concerning this invention was obtained by drying at 100 
degrees C for 2 hours, and grinding the obtained solidification object. 
[0013] Next, the following assessment was carried out in order to 
evaluate low attachment nature. Said tube 3 is an alloy which consists 
of aluminum-0.5% Cu. Moreover, the alloy with which said fin 4 consists 
of aluminum-1.2%Mn-1.5%Zn which is said core material 41, The alloy 
which consists of aluminum-7.5%Si which is said lining material 42 
(A4343), It is the composite (brazing sheet) produced by consisting of an 
alloy (A4343) which consists of aluminum-7.5%Si which is said outside 
tension material 43, and moreover carrying out the clad of said lining 
material 42 and said outside tension material 43 to the both sides of said 
core material 41, and is the sheet metal material bent by zigzag. The 
reverse mold test piece 12 of T characters was produced using the 
ingredient used for these components (refer to drawin g 3 ). In drawing, 
the plate 9 for tube ingredients is 3x2cm in magnitude, and the plate 10 
for fin ingredients is 3x2cm in magnitude. After degreasing the plate 9 
for said tube ingredients, and the plate 10 for said fin ingredients by the 
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organic solvent, it was immersed into the water solution which added the 
above-mentioned powder top flux 25g, and produced the plate 10 of said 
fin ingredient to 1 0Og of water, and dried (the flux coating weight 2-5 
g/m2). And the path clearance 1 1 of phi 1.6mm SUS304 was formed to 
the plate 10 of said fin ingredient to which flux adhered, and it 
considered as the plate 9 assembly for said tube ingredients, and a low- 
ed attachment object. This low-ed attachment object was heated 
between 11min at 610 degrees C at the nitrogen ambient atmosphere 
furnace, low attachment was performed, and said reverse mold test 
piece 1 2 of T characters was produced. In addition, the ambient 
atmosphere was made into -40 degrees C of dew-points, and 30-50 ppm 
of oxygen densities at low attachment using the usual industrial furnace. 
Moreover, reverse mold test piece ****** of T characters using the 
conventional flux was similarly carried out as a comparison. Moreover, it 
evaluated by adopting the zinc diffusion layer thickness which is 
clearance restoration die length and the thickness of the diffusion layer 
to the plate 9 for said zincky tube ingredients as the assessment 
approach of low attachment nature. 

[0014] Next, it describes about the result of low attachment nature. 
Drawing 4 is KF, y%ZnF2, and %(100-x-y) AIF3 x%. Mixture KF-ZnF2- 
AIF3 which consists of a mixed rate It is drawing in which the prototype 
field was described. No. shown in drawing is a performance number. In 
addition, performance number a-s is a prototype object for obtaining the 
presentation field of this invention, and A and B are the conventional 
constituents for a comparison. Corresponding to each operation No., 
zinc diffusion layer thickness is described [ the low attachment nature 
of flux ] in drawin g 5 for (unitmm) in clearance restoration length again 
at drawin g 6 . in addition, zinc diffusion layer thickness — the reverse 
mold test piece of T characters after low attachment — EPMA — the 
zinc diffusion length (unit: micrometer) of the depth direction — a table 
— it is a thing the bottom. In order to obtain low attachment 
reinforcement sufficient as a heat exchanger, clearance restoration die 
length is required 10mm or more here, and in order for selective 
corrosion not to occur in a low attachment joint, 70 micrometers or 
more are required. KF~ZnF<SUB>2-AIF3 of the field surrounded by the 
performance numbers d, p, s, j, and h which described the flux 
presentation with which are satisfied of this invention in drawin g 7 from 
this thing it is . Here, they are KF/ZnF2 / AIF3 about the presentation 
of performance numbers d, p, s, j, and h. It carries out and describes in a 
table 1. 
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[001 5] It can be said from this that the flux of this invention is an object 
which has the zinc diffusibility with usable practicability high at the 
industrial use low attachment ambient atmosphere furnace on actual 
which can moreover form a zinc diffusion layer. In addition, in the above- 
mentioned example, although the example in a simple substance 
compound was shown 50/10/40 (d points), 46/40/14 (p points), 
32/40/28 (s points), 35/30/35 (j points), and 40/10/50 (h points) If it is 
a constituent equivalent to the presentation range surrounded by the 
polygon dpsjh positioned, it cannot be overemphasized that the same 
effectiveness is acquired. 
[0016] 
[A table 1] 





d 


P 


s 


j 


h 


KF 
Z nF a 
A 1 F 8 


5 0 
1 0 
4 0 


4 6 
4 0 
1 4 


3 2 

4 0 
2 8 


3 5 
3 0 
3 5 


4 0 
1 0 

5 0 



Said heat exchanger 1 was made as an experiment using the flux which 
consists of this invention described above. Said tube 3 is an alloy which 
consists of aluminum-0.5% Cu. Moreover, the alloy with which said fin 4 
consists of aluminum-1.2%Mn-1.5%Zn which is said core material 41, The 
alloy which consists of aluminum-7.5%Si which is said lining material 42 
(A4343), It consists of an alloy (A4343) which consists of aluminum-7.5% 
Si which is said outside tension material 43. And it is the composite 
(brazing sheet) produced by carrying out the clad of said lining material 
42 and said outside tension material 43 to the both sides of said core 
material 41. Said tube 3 which is the sheet metal material bent by zigzag 
was bent and processed into the predetermined configuration, said fin 4 
which is the sheet metal material bent by the gap at zigzag was inserted, 
and it considered as the trial fitting attachment article, and the flux 
content water solution which added flux 50g of this invention in 950g of 
water was produced, and in said trial fitting attachment article, according 
to the air gun, the flux content water solution was sprayed and it dried 
so that flux coating weight might be set to 2-5g ( drawin g 2 — a part of 
heat exchanger 1 after flux adhesion — a cross-section enlarged 
drawing is described). And it heated between 11min at 610 degrees C at 
the nitrogen ambient atmosphere furnace, low attachment was 
performed, and said heat exchanger 1 was produced. In addition, the 
ambient atmosphere was made into -40 degrees C of dew-points, and 
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30-50 ppm of oxygen densities at low attachment using the usual 
industrial furnace. In addition, for what carried out zinc spraying to the 
tube 3, and a comparison of the conventional flux, it was used and the 
heat exchanger 1 was made as an experiment. Natural electrode 
potential of each ingredient of the tube 3 which constitutes the heat 
exchanger 1 made as an experiment as mentioned above, and a fin 4 was 
measured. The result of having carried out Ag/AgCI and the electrolytic 
solution for the electrode as a NaCI water solution (pH7) 5% is described 
in a table 2. 
[0017] 
[A table 2] 





A1-0.5XCU 


Al-1.2Xlin 
-1.5XZn 


A1-0.5SSCU 


Al-0. 5XCu 




-660mV 


-720mV 


-890mV 


-700 — 850mV 



aluminum-1.2%Mn[ from this assessment result ]-1.5%Zn Natural 
electrode potential does not have zinc spraying. Rather than aluminum- 
0.5% Cu, although it is **, there is zinc spraying. It is ** from aluminum- 
0.5% Cu. Moreover, aluminum-0.5% Cu Zinc-spraying-less natural 
electrode potential Low attachment was carried out in the flux of this 

invention at middle magnitude with aluminum 1.2-%-Mn 1.5-%-Zn- 

zinc-spraying-less natural electrode potential. It is possible to select the 
flux of this invention so that aluminum-0.5% Cu of natural electrode 
potential may be positioned. Namely, this invention can adjust now so 
that the natural electrode potential of the zinc diffusion layer on the 
front face of a tube may become the magnitude between tube natural 
electrode potential and fin natural electrode potential. Therefore, in the 
case of the heat exchanger by which low attachment was carried out 
with the application of the flux of this invention, potential of a low 
attachment joint can be made into ** in [ fin ] potential, and generating 
of the selective corrosion in a low attachment joint can be prevented 
now. Especially, in the area where corrosive environment is severe, 
although it can also be seen that a fin falls out by selective corrosion, it 
becomes avoidable [ omission ] by adaptation of this invention. 
[0018] Moreover, it describes about the result of a corrosion test below. 
A corrosion test is JIS. It was carried out according to the copper 
accelerated acetic acid salt spray test method specified by 8681. The 
result is described in a table 3. In a table 3, "he has no peeling" does 
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not have a tube in the low attachment section, and peeling of a fin, it is 
shown that a low attachment condition is still good, the tube in the low 
attachment section and peeling of a fin are accepted, and "those with 
peeling" shows that the low attachment condition has already got worse. 
Moreover, "pitting" shows the depth of pitting generated in the tube of a 
part with which low attachment of the fin is not carried out. 
[0019] 
[A table 3] 







cassia 24mm 


h-r 




mm 


10 ma 


?L ft 


Al-0. 5XCu 


a. Al-1.2XMn-1.5XZn 

b. Al-7.5XSi 


KF/ZnFj/AlFs 
34/ 56 /10 




0.1mm 


Al-O.SXCu 

msemmv 


a. Al-1.2*Mn-1.5XZn 

b. Al-7.5*Si 


KF/ZnF,/AlF s 
38/ 37 /25 


mam 
mv 


0.1mm 

KT 


Al-O.SKCu 


a. Al-1. ZBfa-l. 5*Zn 

b. Al-7.5XSi 


KF/AlFa 
45/55 


wo 


0.1mm 

«T 


A1-0.5XCU 


a. Al-1. 2Mfa-1.5XZn 

b. Al-7.5XSi 


KP/AIF, 
45/55 




0.4mm 



Peeling of a fin did not generate what used the tube of having no zinc 
spraying" and carried out low attachment using the flux of a 
presentation the flux of this invention, and conventionally although 
peeling of a fin generated what carried out low attachment after using a 
tube "with zinc spraying" using the flux of the conventional presentation 
240 hours after the copper accelerated acetic acid salt spray test. 
Moreover, although "pitting" of the part of the tube in which what used 
the tube of "having no zinc spraying" and carried out low attachment 
using the flux of a presentation conventionally does not have fin junction 
was 0.4mm What used the tube of "having no zinc spraying" and carried 
out low attachment using the flux of the flux of this invention, And 
"pitting" of the part of the tube in which what used the tube "with zinc 
spraying" and carried out low attachment using the flux of a 
presentation conventionally does not have fin junction was 0.1mm or 
less. 

[0020] Former Although it had been said that it was very difficult for 
peeling of a fin not to occur, to carry out and to prevent pitting 
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generated into tube parts other than a joint with a fin when the tube by 
which zinc spraying is not carried out was used, it became possible to 
control pitting generated into tube parts other than a joint with a fin, 
without generating peeling of a fin, even if it uses the tube in which zinc 
spraying is not carried out by this invention. 

[0021] The manufacturing method of the heat exchanger by which low 
attachment was carried out using aluminum with industry top 
practicability high again or flux useful to low attachment of an aluminum 
alloy, and this flux, and this heat exchanger can be offered highly [ the 
dependability which can control pitting generated in a tube and does not 
generate selective corrosion in the low attachment joint of a tube and a 
fin from this ]. 



[Translation done.] 
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damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1] (a) is the schematic diagram of the capacitor which is one of 
the heat exchangers of this invention, (b) is drawing in which some 
cross-section outline perspective views of the capacitor which is one of 
the heat exchangers of this invention were described, (c) is drawing 
which expanded some cross-section outline perspective views [ a part 
of ] of the capacitor which is one of the heat exchangers of this 
invention. 

[Drawing 2] a part of heat exchanger of this invention after flux adhesion 
— a cross-section enlarged drawing is described. 

[Drawing 3] It is drawing for explaining the reverse mold test piece of T 
characters and clearance restoration die length for evaluating low 
attachment nature. 
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[ Drawin g 4] It is drawing in which the presentation of flux and the 
relation of a performance number were described. 
[ Drawin g 5] It is drawing in which the assessment result of clearance 
restoration die length was described. 

[ Drawin g 6] It is drawing in which the assessment result of zinc diffusion 
layer thickness was described. 

[ Drawin g 7] It is drawing in which the presentation range of the flux of 
this invention was described. 
[Description of Notations] 

I Heat Exchanger 

3 Tube 

4 Fin 

41 Core Material 

42 Lining Material 

43 Outside Tension Material 

44 Heights 

6 Low Attachment Section 
6' Low attachment section 

7 Space Section 

8 Flux 
8' Flux 

9 Plate for Tube Ingredients 

1 0 Plate for Fin Ingredients 

I I Path Clearance 

1 2 Reverse Mold Test Piece of T Characters 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DRAWINGS 
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[ Drawin g 1] 



C7) 




-4 y 





[ Drawing 2 ] 




8 -7 7-/17. 

[ Drawin g 3] 
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[ Drawin g 4] 

KF 




ZrtF2 wttf 



UK) ® ti**fc«**f. 

[Drawing 5] 



file://C:¥Documents%20and%20Settings¥kougoj¥My%20Documents¥JPOEn¥JP-A... 2004/04/05 



JP-A-H07-227695 



17/18 s<— v 



K F 




Zn F 2 wt 

$-14: mm 

[Drawing 6] 

KF 




[Drawing 7] 
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Znf2 95 — ™ 5 A1F3 
ZnF 2 w t* 



[Translation done.] 
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